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Piezoelectric resonator for electronic component e.g 

oscillator, discriminator, filter - comprises first and second electrodes 
formed to alternately connect to first and second inner electrodes on both 
side faces of base member 
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The piezoelectric resonator (10) comprises a base member (12) having a 
longitudinal direction and a number of plane shaped inner electrodes (16, 
18) disposed perpendicularly to the longitudinal direction of the base 
member at intervals in the longitudinal direction of the base member. A 
first and a second external electrodes (2 0, 22) are formed on a surface of 
the base member and connected to the number of inner electrodes . The base 
member includes a number of laminated piezoelectric layers (14) polarized 
in the longitudinal direction of the base member. 

The number of inner electrodes are formed on surfaces of the number of 
piezoelectric layers which is perpendicular to the longitudinal direction 
of the base member. A first group of the inner electrodes (16) are 
connected to a first external electrode (20) and formed so as not to 
expose to the portion where second external electrodes (20,22) is formed 
on a surface of the base member. A second group of the inner electrodes 
(18) are connected to the second external electrode (22) and formed so as 
not to expose to the portion where the first external electrodes (20) is 
formed on a surface of the base member. 

ADVANTAGE - Has small spurious resonance and large difference between 
resonant frequency and anti -resonant frequency, can be easily made compact 
and external electrode is unlikely to break. 
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_____ . _ _ ~ ~~~~ 
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(30) £<__1^§- ( 9-286176 199 1 *. jjJlOlii ^B(JP) 
(71) _^°! V ^^AiW ^0}^¥-KE|- Aj|0|AW£ °_K0- 0IXISI5 

LW£MA| 92 2_0il 28_- 10H 

3Wfc»E|- £01*1 

IH2E|e L^_3»_A| _!_! 2_(HI 26^ 10H 7WAIJDI7KMASEKD- 
Ail 01 AW _ 

°U0l SEA] u|5 

_]__<!> LW2MAI 9!2 2_Di! 26» I Oil ^AIDPHDIA^EM 
Ai|0|AW_ 

0l_7xl Q^Aj 

_iB3 U^SMAI SIS 2_01l 2BS- 10H • 

Ail 01 AW _ 

QlkSW XI si 

HB^ 2__^ LW2JJH1AI 2_1_HI 2W I OH 
Ail 01 AW _ 

H_E# LW_DH_A| 2_D1I 2B» I OH 7WA|J|3K3IA»EK& 
AilOjAW- 

m\ eais?i 

SB3 I2_lE^ U^_DI_AI _!_! 2_Q1I 26gJ- I OH ^AIDIJKJIA^EKQ- 
All 01 AW_ . 

UAI?E[ EAI_ 

HB3 _£E* LW£DKHA| _!2 2_0ii 29g 10H ^Alfll^OI At°EKD- 
AIIOIAW- 
(74) EH_I_ S§3, OI_Sd 

(54) erg ggxi- g> on -uig gares 

B ^§_, _SEIOi_ 3201 S3 SEtefih _«g ?_|-4*2ra ^ a HH, _«» 

80ISIDI. £I^2^°J ^AiSHI- _-£-0| ^Xl£|_- ^2 SSW S 0I_ _S 53 AH 7HI£! 

g»¥»t HS-th yg _-_!Xh~ 5|AW2| gflj ^_]xil tfl|Q|_ ¥XHi -EiWH 21Q. 01 fcHi 

0l_ ^1H_^ ^ff-_ ^S2J °J21## __ftKQ 210- . _TgHS2| AlslOll CHofl _ 

£ fe^SCh 3_»S2| SZT ¥B2| ?S0il_;, LH^g^SSJ AH 1 ^ Ail 2 3101 W0I_ ^A9BJ °t« 
S£_l¥Ei __"0^ra _gr_|0i *!2_IOi 2iCh W|Q|_ "AH^i 2^3 011 = , LH^S^l^ Ail 1 „' Ail 
2 HMOll SBOPHS Ail 1 a Ail 2 21*2301 HH3EI0I 21Q. 

E 1S B _T92| Uh_"3i 79011011 CCfS SIS S2ft°l AWEQIQ. 
E 2£r E 1011 EA|_j _TS SSXhSl _01^^ E_0IQ. 
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E 3a~ E 1 a £ 2011 EAIS 22 SSWM AHE|£ LH^2^2 g^EOIQ. 
£ 3b^ E 1 3! E 2011 EAIS 22 52AHHI A»Hfe LH¥2^2 ISEOlCh 
E 3c= E I a E 2CHI EAIS 23 ^SXhCHi A^£i~ ffl|Q|± ^XH2 g£|4il} S£§ 2 3 31011 Al 

ch* p ^ihi ggs^ 5221 sois^ esoiq. 

E 4^ HISIOIISAI, A1IS S4f££ 52^= aiSS«(unsti<fened) 22 52X1-2 AWEQIQ. 

E 5^ A11S «4f££ 52^= (stiffened) 22 52Xf2 AFAIEOIQ, 

E 6£ ti| moil SAi, SAI-ZfS 21 EES StSfe til 23 53XF2 MAIEOIQ. 

E 7a^ E 1 2 E 2011 EA|£! 23 S3WHI ABHfe 232 *]■ B«f SOIS^ S3E0IQ. 

E 7b~ E 1 2 E 2011 EAI2 22 53XHHI AI-§E!= 232 tl" MOj^ B3E0IQ. 

E 8a^ E 1 a E 2011 EA|£! 22 53 WW Ah£EI = 332 QE StiS M01*£ S3E01QK 

E 8b= E 1 2 E 2011 EAIS 22 5SXKHI AhgEI^ 332 QS SOI^£ I3EOIQ. 

E 9^ B i*S2 DS HH^SJ- 7^011011 ID* Off 22 52Xt2 MAIEOIQ. 

E 10a^ E 9011 EA|EJ 22 53XHHI AI-§EI= 232 I3EOIQ. 

E 10b^ E 9011 EA|£} 23 S3 WW AUSfe 232 ISEOIQ. 

E 11g E 901! EAI^J 22 52X1-2 H£AI01 A»E|£ 0K37IB2I ^fi^t SCM££ ESQ1D. 
E 12- E 901! EAIS 22 52Xf2 HI5AI01I AFS3= 21^232 ^S^t SOI?£ E3QIQ. 
E 13a= E 9011 £AI£! 22 5SWHI AFgEI^ 232 a B«l £01$= I3E0IQ. 
E 13b= E 901! EAIE! 22 52XHHI AhgE|= 23^J S ISEOIQ. 

E 13c^ E 9011 EAI£! 22 52XHH1 A«EI£ 101^ ^XH2 ££^H|- 2 E 10011 EA1£! M 

1 a HI 2 231 A^Sfe 22 52XMIA1 X1I 1 SI HI 2 232 Oi*^ ^£2 S£^21- £221 
£01^= E30ICK 

E 13d 2 E 13e~ E 9011 EAI2 22 S3 TOO A»EI£ LH^33#2 1 1 2 M 2 312 OB 2 

^1 soi*= iseoiqk 

E 14a a E 14b~ E 1, E 2 SI E 9011 EAIS 22 527MU A^E1~ 2312 S«S5 SO!$£ 
B3EOIQ. 

E 15a, E 15b, E 15c, E 15d, E I5e, E 15f , E 15g 2 E I5h= E 1, E 2 2 E 9011 EAIS 2 

2 52X1-011 A^EI^ 2^12 OE S^ll SOI^^ ISEOIQ. 

E 16^ B ^2 Hh^ l *l 7^ 01! Oil [P-E E 22 £2tti 201?^ ESOIQ. 

E 17a 2 E 17b£ E 16011 EAl^! 22 53X1-011 M§Ei= 2^1^ SOI^^ E30ICK 

E 18a a E 18b^ E 9011 EA1S 22 52WHI Ah^EI^ 2^12 Dfi S^l SOI^^ E30ILK 

E 19^ s «^o| u^x.*h 7^otjOi| [I>a E Ql 22 52XH SOl^^ ESOICK 

E 20a 2 E 2Db^ E 19011 EAIS 22 52XW1 AHEl^ 2^12 I2EOIQ. 

E 21a 2 E 21b^ E 19011 EAI& 22 52XHH! A^El^ LH^2^12 QE MOl^^ SSE 
OID. 

E 22a, E 22b, E 22c, E 22d, E 22e, E 22f, E 22g, E 22h, E 22 i, E 22j, E 22k, E 221, 

E 22m 2 E 22n£ E 19011 EAI& 22 g2XF01l AHEl^ 2^M2 QE MOI?^ I2EOI 

E 23S a H^tt ^OflOII 22 52 AH k[^t[~ 2A^§2 AWEOIQK 

£ 24^ E 23011 EAIS 2X^^0il M£E|^ MAIEOIQh 

E 2feE 23011 EAI9 2Af¥§2 EU AI-A1EOIQ. 

E 26^ 22 52 XH 19*11 71^011 M^tfc OB 7^1 E30IQ. 

E 27^ 22 52XF1 ^&A1?[^ E 26011 EAIS 752 ^9EOIQ. 

E 28^ 22 52 AH 19*11 71S01I ^S^^ E LIE 7^1 ^Oj^^ E901Q. 

E 29^ 22 52 AH ^SAI?1^ E 28011 EAI£] 752 ^SEQIQ. 

E 30£ S ^ h S2 H^tl" 7S0II01I ME 22 5 2 AH E QE 2AF^gt SOI^S E9 

Oi O. 

E 3is 22 52 AH £3*1?!= £ 30011 EAIS 752 #9E0IQ. 

E 32^ a «^oj Hi^xitt 7^011011 [[H 22 52 AH k^Z\= AFQSIS 1B2 ^fi^i SOI^^ 
I3E01Q, 
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E 33£ £ 32011 EA|£! AhOEl* 1E12J ?£*2J £M AWEOIQ. 
£ 34- £ 32 S £ 33011 EAIS AKMI* HE12J §7t tlSEOIQ. 

£ 35^ B »32| U^2|4!- ?SOI|(HI CEJ-S ^2 A»*fe EE LIE AfQEIS 1E12J i£2*l 

£01$= I9E0IQ. 

E 36^ E 35011 EAIS MQEIt! HE12] $R^2J gsH AbMEOIQ, 
E 37£ 1EH ^2 SS»2| MA1E01LK 
E 38£ Qg 1EH 2TS §2X^2] MAIEOIQ. 

E 39^ B »g2| HH12£ aSEI2 3» 751 8TS ggx« MOt^ ESOIQ. 

E 40H £ 39CHI EAIS ^2 §2X1-21 21^2^21 £9 £011 E22 £X|#01 HHxIEl^ £EHt M0|^ 
^ ESOIQ. 

<E32| *R ^sOil CHtl £g> 

10 ... §2X1- 12 ... MOli 

14 ... °Zm\\B 16, 18 ... LH^2^ 

20, 22 ... a i a a 2 21^2^ ra ... awss 

62 ... 3SH 7IB 64 ... £« 

66, 68 ... I1@S3 ?0 ... 171 

72 ... £3 2KDI01 74 . . . (metal cap) 

90, 92, 94, 96 ... E|@ 2 ^(pattern electrode) 

98, 100, 102, 104, 106, 108, 110, 112 ... 171 

23*1 ^ 

s gf S £2X1- s ojsh ggxn 7hi*j- bxwsw ae 22^, so- s-aswra, sra 

»2| 717113 £21 SfflS OI§*fe §2X1- a a2Xh 1E1 §2] °f2 §2XH 7HI£i" 

SXF^gOi! SB" 201 D. 

E 37H g EH °>2 §2Xh2J AFAIEOIQ. °J2 32» IS, S1011A1 UtiZM 1 0111 101 » 
«£°J °fSx|| 715 21 StftfQ. 715 2^ = »0 M^CK ^2a11 715 221 £ 

3011 = , 2^1 301 ^SEICH 01 2^1 3 AKHM dS7l- S^i UL SfSSI 715 2011 ^ p 

£5 27isoi ei^aii, grsa 715 2= as «*f£g sit^a, 

E*L E 38011^, ?IOilAi Hl-BfM (Ifi SARHS21 5 *goi ^zj. 2 2j gf* *30|| 2=1 30! HH 

MS ° h 2 £2 XI- 101 EAIEIOi SiCK 01 S2XF IS] °J21 ^15 2^ ^Jlll Wt^RS M^SQ. 01 
^2 S2X1- 12j 2^1 3 AHDiQU 4!S7f S^l (111, STSfl 7IS 201! ^1 
H, 715!- 2^ gARt! 2^ EES Sg^Q. I 

011 S M^^OI S§S^1F EH dlSSS (unst if fened 
type) ISXHOIQK Oldltl" Uli>^ ^2X^ S^l^lTil l^i^^, S^IS^i F 3 fi^ 
^01 "Mxm- £2XKHI HI^H WQ. dl^^ ^"S 52X^, S3 ?ICf42l- 
^2 ^E^^l ^D}4 ^ & F^h HIH^l ^Q. 0121^, idl^^ ^^Xj-t ^SXfU 1E1^A1 M 

3° Oil, CH^^OI ^4:5FQ~ ^ilSl S"SAI2!Q. HEiE^, Hl^^ 2TB 

§2X1- H 01 ^SXhl 7HI^ £W¥gOilAi^, ^£S1 gTM 7$%&\ ^Til £!Ch 

E 370il EAI& ^2 £2X^ Al^ 1^ EE §21 ^Al^iQ. E^, OIE1*t £2X^ 

eio^Ol. S2X^ EE, 5^ EE §2J 7\$n HiKI- SEOilAi s ^^£101^ §2 ° f 
^ SE01IA1 ^^£101^ §31 ^AI^iQ. Oldtr ^^£101^ §21 ^^^l °!oHAl> gTS §2Xf01l 
§2Xf 53 SDK llf e^K 2^ 31 121 171-XI SXIt 5101 J2SIE1I1 SIQ. 

3E1U, 01 ixllH ah A1ZJ- ^ k^21 •eTHII ^A|?fe ^17^ 

E 37011 EA!£! 2T2 §2X^ ^21 71??s **#o| 3|A^H1 B S^OIH, ifitf 3£1 SOiO|: 5f 
71 Qil^OlL 7I5M ^7152£ Xil^ 4 2iH, 01 7IE£ ^11 i^Tll SQ. 2^2[ 

7i eii 4^ an. bx^ g^i g7^All ^ aa. m ^ h 2 §2x^21 ati s a<s ^21 saa 
a saw siti. 2i^as2f2i stM oi^^ 5101 mn sck 

^H2j gra §2X^1 S «I£ HCHS 2^A|?j AKKI* HEH *!2^7l 9\tlH=s 51 B § 
2X^ EH «I §2Xh°l 1^HI7F 71X171 QH^OIL CH^l^ 0|2|2| S^OllAi a^STOI MJ. 
3E1LK 2fS §2X^ S 6HWAI Hl-21- ^ flojQ, oi ?! mgoi, E &4!SfS ^Xl 

E 38011 EAI^I °T2 §2X1-^ gAR^g EES 1^ §21 ^AI^JQ. gT2 §2X1-21 01 a« 
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°!oK31, ^1 £E2j S3, Xil 3 25Ef2] 32 32J g 5SEI015 3201 13 ** F 2£ 3>i! 

201a. E*h oi srs 32tt£ wis an oism= °r2 32x1-21- hijsmtoi. gUtt S3 SUtel 

371 *l*«Ai = , CHSSW 27£I7I IB SOIL £ 38CHI EAI£! 1£2J °T2 52W= 5*5W OigCL 
*40H2| 8T3 32AH OISSKM AfQEI* 1E11 m^tt^ 3^, 31 32tt2f gl 32*f AK)|2j 

sshis h^i *ioiAi, 5it^ s^s sswsj ^it 5™n skq, ^si si^oii3- 2^ 

1 *S5l€t g^l Sh£ £»0i SiP-. UHLL 53011 ^Bai^SS! 1 2^ 

01 UHSOiL f §f S 32 SE^2h &gg *n}42| t\ A F7h iOiSQ. 3E1E£, g 

IS 32WHA1E, Site ft a F7I- iOil 127I- °!QL 3 32L 2T3a 7159 °T2£0I fi 

3ffl££ AF^tixi gam, iei°] 2£ mewoi ^raxi stto. 

5££!015 320I 3201, 32 ^Kh^=2J- fitSS ?nte2| *fiK= # 4 F?\ S 32A[~ li£ 1 
SiSS 8-110475011 Ai H21EI2 21Q. E 39^ 01 Bit* 751 S§ SI'S 32X1-1 EAIM>. E 39011 E 

ais °rs saw 4oui=, **}H2i srs si* m %&w% 2^ ?oi jams 3t£ioi e5sj uiioi5 

^XH 51 tjgSKH, &3HS 601 tHLOl ^ J^XH2] Ai!£ g^SCL 01 3# 752] ° h 

a 32xt 4^, srs as 6ej ^Jtf a s^issi oi^ stfoi 23 strai- sissm, as sis soi 

HH^EI- SS« 2J2 32Xf0ia. H£iE£, 23 StKII £^ ^ 22I& S* F 2|- Q5 HIS^ 

° h 2 law binmoL °j2 ss»= sjpitii hql S2 $hk^ 

^ ?E^ ft A F7h HQ. 71IQ7K E 39011 EAI^i m °^ ISAf 401|Ai^, i^Z. 

E, ^]Jj| EE §2J SE011A1 7IE 21HF Cl€ 31QI iT A JI> K ^3^01 

□lEH^J- 751 ^2 ^2A|- 40ilA1^, miOl^: 5^1 ^3Qi| ^ 72} ^901 it£|CH 
HEIEsL, 101^ ^X9 52] Xil I ^3 ^CHiAl, Xil 1 jjICH 2^1 ^B10l §9 ^Al^ 8a^ 
HI^EICH 2iH, 21^2^ 9a^ QFS HICH 2^1 7011 S^Ml ^^£101 °JQ. E^, HHOI^ ^XH 5^1 
Xil 1 #32] aj-CH^SI Xil 2 ^3 A1, Xil 2 IHCH 2^1 75J ^101 §2 4A!°^ 8bS Ei^EIOI ^ 
H, 2|^a^ 9b^ 12 4AI° h 8a^ 111^^1 Xil 1 HICH 2^1 7011 HH^IOi SiQK 01 7 

51 ^2 ^2AF 40i|Ai^, 21^2^ 9a, 9b C?h 5h7fl^ C oc n S/T^ i^SQ. 01 

3? I Oil A1 , H1IOI5 ^XH 52] Ail ^ 3]^^ B92j E^ 62J ?32| 3^1 U 

EH.H01, ^m\B 62J =)]|L K 7 21^ Zl^t UEI-LHH, S^l 7 2f°| #4=1 UEI- 

!dlCh UBiE^, 01 ^# 751 ^ ^2X1- 4011 Ai, 35| SI 101 ^^AI^IHE, 

Ct ?I^A1~, Ti 10I71U nl S7hA|3jOHHQ. E^, 2^1 7 ZI^OL Oil 
1 101 lOOAm 01^^21 ^2J S£!AKHIAi , ^2 ^Al^ 8a, 8bl 2iiH §2J £1X1 

oil %mtn ^^5^ ^oi oi^^i uk^oil ^a ^^a^ 3^11 £n^£^ 101 5^2^ 7^^~ 

210! OIBD. 

OlEIti- ^§ 751 ^ S2AF 401 Al£, 13 ^A|5| 8a, 8b £011 21^2^ 9a, 9b^ 1 

3 ^A|°t 8a, 8b2h 11^ ?ll^^ Q^7! fflgOfl, 21^2^ 9a, 9b^h ^AiAITIU J1HAI ^£1 4 Si2 
CM, 21^2^ 9a, 9b^lr 3^ §011 1£3 E^ 1 ^=KHI 2)^H E 39011 EAI^J 1T£ 13 4 
A|°| 8a, 8b^^£i ^g^{2S E^ ^w§^| 3^£0| °iQ. 

SXilSll U±W\ $\MM. B H^Sj*T 7^0111^, ^^£1015 5201 5t£01, 32 

^E^^ ^32 ?E^2ra ^Ef4 ^ a F^h 3H, 5^i^F SOISfDI / 21^2^2] ^AigH}- ^£01 ^ 
Al£j^ °T2 32AH Xi13^Q. E*t, a ggy UHT^th 7^0111^ o|eh ai^ ^^oj oh S g 3W 
1 7Hlt^ 2A^gl Xil3^Q. 



£ ^S2| y^ti" 7tj01IOi1 CO-S ° K 2 32A^, ^011 ?>h miojA «xi; ^91^ mioi^ ^XH2j 1 
Oil [[[Eh Z.^1 WI0I5 ^XH2| ^0|01| ^1^2^ ^^^1 HH*l£! ^1^2^ 13 ^£ 

3 LH^2^J S ^I^HIIOI^ ^XH2] 53 £011 £7ltt "^^H2j LH ^2^011 

El= Xil 1 21^2^ S Xil 2 21^2^1 £*mKQ 2iQ. £^l^ WI015 ^X|^ 3#2 ^^H2J ^2xil 
#1 5^5^; ^^?H2| °]-2xil#^, HilOl^ ^XH2J IJOU M^tlH; £^l^ ^^7H2J LH 

^2^^ HIIOI^: ^XH2J ^0| a^oil ^1^2^ ^muh^ ^^7H2J °l2xi1#2J 53011 HHxIElH; g?\ 
$Y s^^oj LH^2^2J Xil 1 31^ Xil 1 21^2^011 S^EI3, WI0I5 ¥XH2J 53GHlAi Xil 2 21^2^ 
01 HHxIEIrr ^^011 Ai~ kg£|7J S« HHBEIDI; 271^ ^^?H2i LH¥2^2J Xil 2 H!£ Xil 2 21^2 
^Oil H^HIL 01101^ ¥XH2J 5301IAi Xil 1 21^2^01 HHx|£|^ ^OIlAi^ hcSHXI BHl^! 
Q. 

b i K S2j um*\& immi coe ^2 32akhiai^, 32*1- lh^2^ii ^to^oi ^£°i § 

£^ E^ S£g01, WB^SW, MOli ^X|2J 90| Oil ^i^2S ^iIH^h~ §3 £011 AJ tf|0|5 ^X8 
2i E^ S£g2F Wxl^Q. 

Xil I S Xfl 2 21^2^, 1015 ^X«2J Q§ #3011 HHxIi 4 2iQ. E*t, Xil 1 S Xil 2 21 ¥2 

^S, ^Oj H110I5 ¥XH2] UHH1 31 #3011 HHxIi ^E SILK 

°^2 32 A^, dl-^^^l , Ail£ 2§ EES 23t]"Q. Xil 1 5! Xil 2 21^2^, ^1^™ LH^2^2] Xil 

i a xii 2 nioii s^i 4 2in, 1015 ^xhbj ^^ 2 g §^^ei on *m ^Bif qi 

^ ¥E01IAi IH10I5 ^XH2J tt^ #301IAi IHI015 ^XHSi 1011 CCJ-Ef 3§t^01 4 21Q. 

[HI 01 5 ^Xfi2j Xil 1 a Xil 2 21^2^01 HHxIEl^ #301IAi ^1>^2S CH^f §3¥0|| IHI0I5 ^XK2J i 
01 ^1 Ct}El- ^01 ^£1 4 21H, Xil I ^ Xil 2 21^2^^ o[U2J 31 #3 S U1I015 ^XfiS] # 
32J ¥011 2juH Ql #3011 UHxIl 4 2!Q. 
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LH*a^l2] XII I S » 2 Hi ^= ^H2] LH^a^tt SiTSHI 2D. 

B ITS2I HUT*}^ ^(MlOil IttE STa SaXh£ WIQI± *XH2j Ail£ 2>tf££2] £1*12! §2**011 * 
£§*AH1 a 5*^ 4 2D. 

2T3 S2XFS XIX|*XH 9! W|Q|± *XH2] AilS 8tf£S HIIOI^ *X»2] 12*21- X|Xl*XH2f2] AKJIOil 
HHxl*! ±S§*Xli □ E*^ $ 2D. 

b irssi hibto mollis, astt sra gaxn stwe 3^*11 asm 

H 2D. XlXl*X}|^, EH933(pattern eiectrode)Ot §g^| 5t»HH; £71^ 

aaa 7is aw g&*xioii 21*1 wioi± *AH7i- tfggoi; #7i*»- saa 715 #qh ? j(cap)i hh xi^f 

01 W0|± *XH1 HR^D. ^?H2] H0|± *XH£ ^°5xHI 715 £Ofl £&*XHI>il 2|« 

01, AIDSIS 1E11 «*ir £ 2D. 

B BS°J d^tl- 7S0MHI C[H ST3 Sa»=, SS« 8T3 «a»3, B3 iJ*' SI 3?IS2| 
£* F 0I 3§ £t»QI- SSISfe Sr3M§t !7hXII2 2D. HEiE£, 3§ 84*01 B3 Stf 3! 3 71 §21 
2J7I- £tfm- LtE UllTg* ST3 S3XW Bismol, 3g« ST3 S3XfS 37PIH Sttfl^l- HH, 
£3 ^flK^I- £j£3 ^£K^2J $Kt$ n A F^h HQ. ££*]• ST3 53XKHIAIS, AilS SE2I- 

OS ^£E. =J]fl EE S2| £E£S SfOI SSlf 3 1X1 3CK 

b say nnratt ronton m sra saxwiiAis, xii i 21*3^ *roii a^s a^«s, woi^ 

*XH2] Xil 2 21*33 SOI HHxI^I *BOii^ kSEITJ Sffll BH^EIH, 1 2 21*33011 2^*! 

33ts, woi± *xn2] agoiiAi xii i 21*3301 mm *boii^ ktaxi «h^eich 2?i iois 

OIL fllOI^ *XH2] 53011 3312] srS*7|- SSEITll ^9 S^W 1271- S>l| 3D. HEiE 

£, 331 AK3I2J Z^OI ^ol lOifCH, goimQ. 

B ^ h S2J tit^™t± 7^ Oil Oil [EI-9 ^3 ISXFOilAI^, Xil t 1 2 i!¥2^0i| S7I^E^ S 

2^1 AfOL E^ XII 2 X1I 1 £1^2^011 27|51£S S^S 3^1 Zt^i A^OIOIl 

§3 4^01 ^^£1X1 QJI^OiL i^H£h £J^H £1^2^01 "AiAlTiU ^^£IX| ^1 5! 

01 D. 

B ^§£1 df^^ ^OllOil [[1-1 ^2 ^2!XH Mm\Q\ , ^XL 5.^7L 1E1 ^Xf^Ml Xil 
i^DiL 5H 02^01 ^Sxl ^Oil ^3 12X^1- ^§£IB1, 01 £2X^ ^Oil 

£|tH III ^£101, SXf^^l 7^^Q. 

b ^S£J oi2i°j oi§£, g^s Ese s^ra , u\tm ^(flllt 1 

^8 a &mm 5ioiD? , E^oiiAi, s^sis^ sa^- ^^s^i uekh 

Dt, 01 (HI CH*»- M^Q. 

E IS B aS2J y^tt mE ^2Xf£| Olli £CH$^ MAIEOIQ. E 2^ ° h 3 I ' 

LH" 7£M EAItHIK E 1 ° 1 E 2CHJ EA|^ °^ 13XJ- 10^, d^^WL xl^7h 01IM 10j 
° c 8mtnx ^ Immx ° c 1mm°l ^A^£j Sl» S^X-il ^^£J WIO|^ ^XH 121 SttfKQ 01 IHIOI^ ^ 

xii i2£, sra MEf^ 1 xhs e^ oiiiBj sjgti- xflg^ mm m mw^ #01 

oh 2 ^ # 5tmm £iQ. oi m^im %&tm u^, u^^wl §^ xi^^. ^stioi sick 

^^H, Ofll 1CH 8#2| §^ ^3x{|# 14^ MQ\± ^XH 122J 101 *FJ°^ ^^EICH, 2!a« 988 
§ 14£ E 2£J if^Ig UE^ Hm ^ LW%m~ m?2.£ B^SQ. 

B^ ^^^H£J SZt 1 4011 M , m\± ^XH 12°] 101011 ^ilo^ ^2011^, LH" 

2^ I62J X1I 1 ^ LH^S^ X1I 2 H10I ^lO^FDI ^^^}Q. HEiES, LH¥2^ 16, 18^ 

mioi^ ^xi i2£j a oi of 4'i^£^ ^ia§ra, i^i mioi^ ^xe 1221 ioim cki- hhxi 

EICH 2D. LH¥£R 162] Xil 1 31^ E 3a0i! EAI^! Hm W\, 2.^ MS 142] ^^011 ^32] 
1™ ^MH (strip) ^Bi XII ^lof-Zl ^-SEIOi °iD. LH^S^ 182] Ail 2 E 3b0i| EAI^I H[9} 

iroL 142] ^3oii ds^ ^32] xnmn ^^eich °iD. heies, lh 

¥2^ 162] Xil 1 H^s, Bi|Q|A ^XH 122] XII 1 ^31 E^OI 3=3011 Ai itEITil, 3BIH, 01 Xil 

i ^ra rassfe ^goiiAi^ kgaxi ^^eioi aa. e^, lh*s^ leg xii 2 nes, 1 1 

^SOllAi^ kSEIXI SPL 3311, WIOI^ ¥XH 122] Xil I ^2iKHl^^ ^31 5^ 3^30Ui^ 
kBSIM ^^£101 aQ. 

UilO!^ ^XH 122] Xil 1 ^3 ^ CHt^^ DS ^3011^, Xil 1 S Ail 2 21^3^ 20, 227f ^ ^^£| 
01 2D. HEiE£, 21^3^ 20S LH^3^ 16011 S^EIOl 2£W, 21^2^ 22- LH^S^ 18011 
El 01 2D. 

oi looiiAi^, xii i a a 2 21^3^ 20, 221 °j^s^£sai a^d. 21^2^ 20, 

22011 ^7^£^^, eiS*!" LH^*R 16, 18 Ami Oil S7IS0I 2!^EI7I HH^Oll, mi 01^ ^AH 12 

oiiai ss7i2i ssoi. ^§2] oiii ioi 4#2] 3aas Hi xiiijem mm sz* saa« 
us srasi£s ^oi hid. oi g^, mo\± ^xh 12011 Ai °^^£s a^s sra a* moii, asrai 
°4^£^ °j^ r Ei7i tin sou, £rax!i# us axii^£^ §1^ ^£^ E^xii^ a^D. e^i- 
a, a 1 a m 2 21*33 20, 22011 2^2 uwa^ 16, i82j xii 1 a a 2 nasi afses, ^ sra 
a* 14011 mi oi ^ *xn 122] 101 s^£g a 71 soi ei^aoi, ^ sra as moo a^t ?i& 1 
s^oi ffistfci-. nEiHs, sra sax^ 10 a xii oil mioi^ *ah 1221 101 coei- ch^ §2*011 

Ai OUt-it!" a^E ^ ai hiH(node)01IAI AilS a§ EES 3?IB a^oi ota&D. 

^71 sra ^axh 10011 ais, sraas uej b^ si^ asoii 2]^i ^45 ^ a^is-2] 2j^f a 
sraas MoiiAi2] a§ ^01 h^^^i uxishik dai ^a, sra saxi- m sra saxh 
oid. 01 sra ^axi- io^, b^ a a^i&2j 21^ ^01 a§ cfb bi^^ sra £a 
xkhi hisl a^i^iTii i^i^^i- 3D. iiEi°sL, sra saxi io^, §en H!^^ sra saxKHi HI 
«l sa ^k^^ «^a ^k^^2] ^ a F^f 3D. oias, b sra saxi- looiixi, m hi 
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ss« £, h 2 isw uiiratoi ch^oi irasitf sib* 33s 211 goithD. 

2T3 12X1-21- dl3a« 32 12X1- AK3I2J ^01 i £loH Ai , £ 4, £ 5 S £ 6 

Oil EAIS 32 Ail^SCL £ 40]| £A|£! 12tt=, *|^ CH^f 4.0mmx I . Ommx 0 . 38mm 

°! 321 °j ssoii S3» sssrot, Haraacfifri 32 bsw= =1 

£S M^EI«£DL 2^011 °]3H [IH Ail£ £>**££ 21EI21D. 

£ 50H £AI£! 32 £ 4011 £A|SJ °>g g^TO Stttf *|^£ «|^H21D. 32xii 5153 

MS *>**££ S £3011 2^01 *!S£I21D. 01 32 12X}~ Ai|g «**££ S^EI»£0L 2^011 2 
2^ 2J7H [IH A1IS 2SEI21D. £ 6(HI £AI£ 32 S3XI-S, XI 471- CHS? 

4.7mmx 4.7mmx 0.38mm3 321 ?|B2J 5 HI gj**££ °f £3011 2^1 «gaK», flREISD- 01 22 
12ft^ 5M ^£5 £^E|££DL 2^011 d^f (IH S3 ^£S 31EIKD. £ 4 S £ 

6011 £AIS ^ h 2 HISS* 22 S2XK31DL £ 501! £A|£! 32 BS3fe 22 12X1- 

DID. 

Oil 32 12XH ^3 §3 Fr a 27I7I71I i^l^ Kl ^§SK3L 3 Hi I I 12 

a £ 3011 DEKSQ. Hc£ 4Qil £A|£! 32 12X^3 *§i2« LhEH-HQL I 2c £ 5011 £A|£! 
22 12XI-2J ^§111 UEI-LH 3 , £ 3£ £ 6011 £AI2 32 12XF3 «§22H DEHfjD. 





7\B Ai|£21 


Ai!£ Ail 3 
35E1- 31 


^££ 21 




0.460 


1.32 


1.95 


3?i?itii aitti^m 


I8.9 


3.9 


25.2 







A1IS Ail 3 
35EF 21 


^££ 21 




0.455 


1.44 


1.96 




42.9 


12.2 


4.0 






J\B SARfg- 
EF3 21 


§ ARIt* -Ej-S 
Ail 3 35111- 21 


5)1 ££ SI 




0.458 


1.25 


5.65 


27mtii it^m 


35.0 


11.5 


23.3 



IlIHS^EI. 32 12XF7I- UHJ-g* 32 12XHJ1I HI oH 2 71 71 711 1^711^ K7I- 

33, 01011 [CFEf 12 ^E^^ ^©4=^21 ?D}^ a F^f 3D^ 2t 4 SICK £ 

3^ ^2 ^XKHIAi^J 5ICHB1 ^SEICH^ AilS^2| Ail 3 H£EF*j 21015, 2^1^1711 1^ 

711^ K£ 31 ^Oil 12.2%01E.I-. ^IB 2!^ ^££ 21 SOIL 2?l?l*l 1^1^ 4.01^ 5[ 
Q. 0l2fe BKHS. Ul^^ AilS 21 ^2 12Xf01IAi^, ^££ 21 £011 1^14 PI- 

25.2XS 3D. Hl^^ SA^-EhS 21 S2XF0{IA1^, ^1 ££S 21^^ 27M31 
1^4=^ 23,2XS 3D. 32.1 US* °T2 S2XPI- H|^^ °T2 S2XF01I Ut^H ^^EICH^ 2 
101 ycfe 21 » * aD. 

£ 1 51 £ 2011 £AIS °T2 §2X1- 100i!A1^, £ 39011 £AIS 5j# ^ 2T2 £2ft 4£F HUH 

^(€1, Ail 1 £1^2^ 20011 LH^2^ 162] Ail 1 3#0I Ai! 2 21^2^ 22^^^^! HilOl^ ^AH 

122] ^3011^ bi^tlXI S^TII ^^E|3, Ail 2 21^2^ 22011 S^^J LH¥2^ 1821 All 2 3101 Ail 1 21 
^2^-2001 tfilOl^ ^A« 1221 ^3011^ h:#t|X| <%n ^^£P| HH^OiL tfilOi^: ^AH 122] ^2 

OIL LH^2^ 16, 1821 ^e^l g^u^l ^1^ 13 ^Xl°m ifi^ 21711 &D. 3£i££, LH 

¥2^ 16, 18 AHDI21 1^1 1^ 4= Si 01, £T2 12XF2] sgj lOlthQ. 

°T2 12X1- 100ilAi^, £ 39011 £A|£| *\m 751 ?>2 °^ g2XF 4£|- ai^^, 21^2^ 20, 2221- 
WlOli ¥X1 12^21 AfOIOli 13 ^XiafOI ^^EIXI Sr^l IB SOIL 21^2^ 20, 22^ ^£3.9.1 i£&£ 
£ 3^8 ^AiXITILI- ^^£1X1 &t 20ID. 

£ 3901! £A|£J ^# 751 ?i-S ^2 12 XF 4011 Ai, 13 ^Xl°[ 8a, 8b £011 21^2^ 9a, 

9CT ^AiXIXI ^Til S^l ?ltHAi, £ 40011 £AI£! um SOL 21^2^ 9a, 9b2] 53011 £2^ £XI# 
9c, 9dl ^^o^ 201 AI£EI3 2iEL 3EiQ, MO\± ¥M 52j =3(H| 13 4X|5| 8a, 8b S £2^ 
^X!§ 9c, 9dl (IE, iHIOI^ ^AH 52J ^3011 ^ ^^i'lfOI l^mOl, 7l71l5j ^1711^ QmOl XI 

^£13, S2 ^a^2J 2J^^0| 5i2EL 012^ ^CH£, ^2 ^2 XI- lOOilAi^, ^X|#01! 2J^H ^ 
^£1^ OlEltH ^UliFOI bHIOl^ ^AH 122J ^301! Ai ^£|Xi ^| Oil SOIL P|7I|5| QmOl XI 

UFEIXI ^3, 12 ^EK^21 33 2J^^£ ?1X|XI ST~D, 
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01 STS £2X1- IQg, E 3c0il EAI2 &0| , LH^2^ 16, 181 3#AI3 «#2! 
LI E= §£g P10[, fcttl^ML 10!^ ^XH 122] Ail£ ^Oi| £!^£S ^H^te §22] 

L2 e— g£g P22I- £!3££ sasroi, «gg?i in son. sfSffls uoiiAi irys ^||pi^ 

^XH 122| CHtl ^SSKM. WOI± ^XH 12= 71 2| SfeQ. IM0I± * 

A 1221 g^Qil 2jtj- ^S£IO]± S*J2] t|u^D| # t£*h ^J^HXi 21 7I-h2E W 

^2 ss» loouiir, lh^s^ i6, 1301 srsas m *soii ^£3££ sga^i hi son, lh^*^ 

16, 182] l\\%m= 35!1 2EStt£S«, 5fi>4 a Ft 2§tT 4 2D. na°S, 122] 

am xfse^ saswi 

2TS 10Q11Ai|, LH¥3^6^^ Di^p^^ ^Si^U2j K ^33^6, JIM 

WMn£A%mm>m m. m !!,, ,a MM 94,21 

SKHS, LH¥*R 16, 182] CHWfe B^t Sfg»* 142] 5<S4 LH¥2^ 16, 182] 

q. aeiHs. as saw ioi sis7iboi da, 2i¥fisah sine* stroi soi*w sq. 
as ssxh iomai£, m^a^ i6, issi srewiai is sat sxisw 9i«iai. aaa# la ? 

snms-ipisss 1 it hi sums* sww 

aa^^gsQ.^E^ss^ 1401 ?§^2i s§i xmAi?ixi ans =soi *s 
low. IwaiSi oi^llS s?l^ L |?f ^^fsi I SS^ Si^wf'ttSaSruiSsi 



E 1 a E 2011 EAIS S2A1- IOS, LH^R 1601, E 8aCHl EAI£! Um ITOI, 2f2»6 142] * 

srams ii.fi us amtPJBWVspjsu sja^sjts i 

Q. 

£ 9= B SS2I HffiPItt 7^011011 IW QE 2TS 8SXHI SAItiO. £ 900 EAIS 8R3 SS» 

i a £ 20ii eais aa saw uiasra, lh^s^ is, 13 a a^a^ 20, 2251 :?soi q 

01 ± ¥301 122) &*S0flA| ^S*t£g -2 "Hogyy *js mcj. ^gB^I 3§*fe ««0flAI^ t 
fEIAI 3H, QS^ ffl9 ^MOllAi^ tSEITf SSEIOl SJCh LH^a^ 18SJ SI 2 QMS MQIi 

a i 9 a 2 ai^a^ 20, 22s wioii 1221 s^£s^ei dfaM on *^ gen- a 

£ 9011 £Ai§! °ra ssw 102 Qg 0111 7wn aa. eise 2011 sais aa sawaf uia 

§^2) Sll 7^ShAI?|X| SJ2£ ^Stf£g °1S SSWHI 3711 2101 7te*fQ. 

LH£S, EE 9011 EAIS as SaX^ 1021 fl|5»B2| y (Mil iigtfQ. 

E 11011 EAIS UF2f itOI. ^4=5H. Ofll 101, I2&2J a3 m°A U\U7\E 151 SHItfQ. 5&2J Oh 
Stf£S 3§S lg 41 S (one-dot chain I ine)S COO- I BSD. 

IBS StMSI aEra«£. S2 12011 EAIS Uh2f 901. 2I¥3^ 20. 225A1 2f§S^ 3^1 2101 « 
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90i| £A|B £2X1- 0121 2| Qg 721 3SXH £g££ Xil£oF= 5101 

£ 90il £A!B ^2 12X1- 10S, LH¥2^ 1601, £ 13aM EAIB UKJ SOL SMSS* 142] *301l 
Ai, 2*^2] SZ]- ^£^Ei "SEWX! 3§S^ ^£ a ^£1 Xil 21*]- "WW *2EIDL 

LH^S^ 182] Xil 2 3101 LH^ER 162] £W#1 £ h £GL £ 1 3bDil EAIB Um SOI , ^2xii# 142J 
^30i|Ai 2^2] §2 ¥£¥Ei QS^ SStfe ^£ Si ¥£t 321*1- *!2 

a >it 721 £ sill 

£ 10a a lObDii EAIB LH^S^ 162] Xil 1 31 a LH¥*R 182] 1 2 311 £S 5S» 10 
01, IH^*R 16, 181 §gAI3 *!2B «»2| §2^ LI E^ S2E P10L dHf*ISML £ 13c0i! £ 
AIB d^l- SOL tH0|± "XH 122] 101 ^MfOil £i^££ ^|JI1§^ 132] S 2# L2 E^ §2§ P2 
2h ^i^£S SJ«BP1I «2Ei:?l [fflgOL fflSaS 14011 A1 U45B 7§^£ WOI± ^XH 122] §2^011 
CH^H 5§ 7hS§KM, UiiOl^ ^XH 12^ 712] SfeCL 3BiE£, 2JS SSXfe £ OS 0I3S. 

bcl mo\± 12011x121 i^oii ^ ^SEioi^ ^sbj i^oi u^ql e*»- 01 ±saoi£ 

2|s« SlStfl 9= 121 gXI 371 BO. 

£ I Oil EAIB 32X1- 10^, |_H^2^ 162] XI! 1 310L £ l3dH £A1B HI-2I- SOL STEMS 
142] 430UL 2"^ ^^1 Ail ^32] ^MOfl^ *<2£IXI SH, LH^E^ 1821 XII 2 3101 

LH¥2^ 162] X11 1 312] aj-Atefi ?>£DL £ 13eCHI EAIS HK* SOL SfaMS 142] $30i|AL 21 
^3^101 HH*IB 2^= ^£1 Xil2l*J- All =32J ^£011 = ^2£1X! Stfl 721 4 SQ. LH^2^ 
16, 182] Xil 1 S 381 2 310! g?!*!" ^g£S *2£l^ 3?WI, LH^2^ 16, 182] Xil 1 a Xil 2 31 
£ ^ S3 XI- 102] S3 Oil h:#£|X| ^71 (IH^OIL 01 ^2 ^SA^ £ Ql OtSt ^7\\ SQ. 
LH^2^ 16, 18HJ Xil 1 ^ X1I 2 312j £^ LH^20| ^£13, LH^S^ 16, 182] Xil 1 ^ XII 

2 31 AK3I2J 13X1^01 n»n 2 »S SID. 

£ 1011 £Ai£] °^ 12 Al- 10^, LH^S^ 1621 All 1 3101, £ 14a(HI £AI&! Bh^ SOI, gTSSO* 
142J ^3Q1|AL ^^21 ^M^Ei 1^ ^BDI-AI ^ 01 ^^11- 21S^ ^1 

XII 21^ ^^Oil ^2£13, LH^S^ 1 82J XII 2 3101, LH^S^ 1621 Xil 1 312] ££0L £ 

UbOil £AIS tdhSh SOL STSSIt 1421 ^301! A1, ^^2] ^ SB^I-Al 3§S ^ 

» 3 Ol aigf- 4=51= ^Sl Xil 2ltJ- ¥^011 ^2£l>il 721 ^ 2iQ. 

£ 1011 EAIB ^3 S2AF I OH, LH^2^ 1621 Xil I 3101, £ IBaOil £AI^! Um SOI, STaflft 
142] 5S011AI, ^#2J gZt ^^^Ei 01 ^^HF 2JSt]" 4^#2j ^Z]- ^^UFAI SS^^ ^^Oil § 
2 £13, LH^2R 182] Xil 2 3101, LH^S^ 162] Xil 1 312] ^A^l »£DI, £ 15b01l £A|£! H\ 
9} SOI, graxils 142] ^SOilAi, ^^21 ^^Ei 01 4=^1^2] *£WK\ 

3SW= ^^011 ^2EI?il 721 4 21CL 

£ I Oil £AIS SSAF 10^, LH^S^ 162] Xil 1 3101, £ 15c0il £AIS HF2F SOL gTSlt 
142] ^90ilAi, g°T£S^Ei Ail ^2, ^ 2^3, *^2] ^^22] ^ ^^Dl-AI 3Stf 

^ ^^Oil 1J2SI3, LH^S^ 182] Xil 2 3101, LH^S^ 162] Xil 1 312] ^Dj, £ I5d 

Oil £AI2 mi SOL ^Siilt 142] ^SOilAi, t^T£^^Ei Ail ^3, ^ ^3, o^S, QE^2] 4 
. 3#92] z| gPh ^^j)FAI ^MOil ^2£l>0 721 ^ 2iCL 

£ 1011 EAIS ^3 ££W 10^, LH^S^ 162] Xil 1 3101, £ 15e(Hl £AIS Hffil- SOL 
142] ^SOilAi, §^£S^Ei ^iil# 142| °^2| 4=^1^ ^JD|-A1^ 01= XI ^3 2^If o^2] 2f 
¥^^XI 3im^ ^^01! ^2£13, LH^S^ 182] Xil 2 310L LH^£R 162] Xil I 312] Wk\ 
2 k l ?>£D1, £ I5f0il £A|£! SOL ^Sxil# 142] *m\M, S^£S^Ei ^xil# 142] °^2] 
4^1^ ^^UFXl^ 0|2X| Sr h 3 2^11- ol-^2] zt- gPh ^^JFXI ^MOil ^2£l>il 721 4 

£ 1011 EA1£! £2!XF 10^, LH¥S^ 162] Xil 1 3101, £ 15gM E^IB ffOI, SfSIS 
142] ^30ilAi, §°f££¥Ei ^EMm 142] °^2] ^5|#DFX1 3S^t~ ^011 ^2EI3, LH¥2^ 
182] Xil 2 3101, LH^*R 162] Xil 1 312] a|AF^l ?>£D1, £ IBhOil £AIB UHI- SOL SSMS 
142] ^^OilAi, g^£^^Ei °^xllt 142] °^2] ^^j^BFXl 3§t^ ¥^Oil §2£l?fl 721 ^ S 
Q. 

LH^S^ 16, 182] Xil 1 S Xil 2 3101 £ 13a a £ 13b ££ £ 15g a £ 15h0il £AIB Hm SOI 
HHatl^ S^OiL LH^3^ 16, 182] Xil 1 a Xil 2 312] SB^!2] §3 2EH1 ^Xlu^l ?lollAj, 
3xil# 142] ^3CHIAi LH¥2^ 162] Xil 1 31 £^ LH¥2^ 182] Xil 2 3101 **2EIXI ^ ««E] 

%%tm sxiti- ins, °ra S2XF2] xi^i ^«^£^ §^oii£, sraxiit U2j ^3 

2J 3^1 CHtl" LH^*R 16, 182] Xil 1 a Xil 2 312] CHtm^ 3^2] H|^ «t^XI ^1 OflgOiL 
STSfflS 14011 ^ufe 7§^2] sit X15FA|?|X1 S^3£ ^^£^ 2^2 ^2X^2] 3711 10|~ 
2101 7[^t\Q. 

LH^2^ 16, 182] Xil 1 a Xi! 2 3101, £ I3e. £ 13f a £ 15a~15h0il EAIB H\9.[ SOI UHiEl^ 
S^0il,-°r2 ^SXh 10^, LH¥S^ 16, 182] Xil 1 a Xil 2 311 £3AI?I ^2B ^#2] £ 
^ S2S0L tfilOl^ ¥XH 122] 101 ^011 ^^^£S ^iH^F- §32] §2^ £^ 
£S ^xlu^L ^2EI7| UH^OL STSxilt 14011 Ai 7§^° WIOI^ ^XH 122] §2^011 CH^H 5 

§ 7^5|-QL UilOl^ ^XH 12^ 712] ^^£|X| ^Q. 3EiES, ^3 SSX^ 0IS1 ?>7il B 
CL UflOl^ ^XH 12011AI2] l^Oil 2]^ ^ElOi^ S22] tl^l-DI, £^ ^!^XI ^ 121 

^1 51 SXI SfD. Oil Hm^Yl 7^ Oil lOil Ai, LH¥2^ 16, 182] Xil I a Xil 2 312] [Ht^t2] 
^20L U»5|*W, ST2xil# 142] ^3 Oil [H^H CHSOIQ. 

2-t^ ^ ^2 ^2X1- 10011 Ai, WIOI^ ^XH 122] 101 ^1 COBh BHxIB £2! ¥M0l ^2^1£^ ^ 
2013, SStl-D. 0|£ SOI^OL UilOli ^XH 122] ^ SB^^ ^2^£^ HISSOICL 3EiLL 01 
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hiss ^me, 2ra*u#oi £=tin, s?isoi ei^ti= 3^011= , °rs32£ &«om, n^xi 

UIS"«OICh 

E I6S B srasj bJ^ti- 7SlH0fl CO-e 2JS EAIiCK E 1601! EAIS STS 3S» 

E I 9! E 201! EAIS bliSuhOI , LH^S^ 16, 1821 *j£OI Q3Q, 

3 16HJ 1 I HiOfl 1 I 21^2^ 2001 S^EIOl 213, IHS^ 18°) « 2 31WI X|| 2 21^3^ 22 
71 S^EIOi 2D. 

E 16N EAIS STS I0MAI, LH^S^ 16, 1801 °T3 SSW 1021 £3011 S«l tSEIXl 271 

[ffl=WI. LH¥3^ 16, 1821 StegHHH4=30| tf£H3, LH^S^ 16, 18 AMI2] 13XI*K)I 79SH! 5 
aws &D. 

E 9011 EAIS 2J3 IOS, IH^3^ 1601, E 18a0t! EAIS tim 301. 2T3J1* 1421 ?30||. 

Ai, «gg J3I2I*!- jy| ago, ^goilfe «£EIXI S3. LH^3^ 182) ft 2 3101 LH^S^ 16 

21 XII 1 3121 SfAtefrS £201, £ I8UH EAIS HHJ BOI. STSaiS H2| ?S<HA|. 
XII 21*1 All =321 ^MOfl^ *!2£|XI 721 4 SID. IH^3^ 16, 1801 #71 US2£ 
ISMS, LD¥S^ 16, I8S &£AJ21 LH4S0I *<#£]3, LH^S^ 16, 18 A10I2) 13XI^E. E 16 

oil eais aa saxi 1021 iistf gg£s xisn 21 irxi= sa. 

^IJffl! H^T&'I'^^Vfc^^BS.aa ass 

Xil 1 21 ^2 ^ 20£ LH^S^ m M 1 31011 S^EIEU, HQ|£ ¥XH 12°| *^ «!, £*g 9 tt 
#2011 z« **2£I01 2JQ. a 2 21*3^ 22= LH^*R I82J *il 2 31 Oil 2^£IE^, WIO!^ ¥X« 
1221 DB* #3, ^ 90ij y A7 v oi Qi 0 , ^qja ¥X H 122J a, w 

^S0i! = , 21^2 = 20 , 22^ Hi£ HHsEIOi 2Q. 
lOi S £71 SHI 6)31 £ 2JO-. 

E 19011 EAI& ^2 £2A|- LH^2^ 162] HI 1 310L E 20aGil EAIS £R 

E 22c(HI EAIS HF2I- ITOI, ^S^lt 142j g«#°l ^^Oil^ ^^£IA| ^H. LH^S 

^ 182] a 2 HMOL LH^£R 1621 q 1 3121 bhA^B ^01, E 20b0il EAIS 2^ dim 

jra^E^ffidg eais \m vol ^xfl# i42j ^soiiAi, sm«si ^^i# ^^011^ *SEIXI 

snsa.'&ia-iS'H 




19011 EAIS S3 SaX> 10S OS OlSt ?1XI3 2JQ. 2fS SaX^ 102) «£1 ^St,f££ *i5l£ 

s^oiie, saais i42i ?g2i 35ioii a& LH^a^ i6, issi 011,^1= 3^21 his asiaxi »?i 
rasM. jfaflis^uoii^psfe 71^21 sis xism?ixi sse ^^t f £g sa saw 1021 371 

E 19011 EAIS 2ia SaXl 100DAI, LH^3^ 16, I8§ E 22g a E 22h, E 22i a E 22j, E 22k 
S E 221 ES E 22m S E22n01l EAIS 3^ ?>01E SD. 

E 19011 EAIS 2J3 S3X1 100HA1S. LH^3^ 162) 1 1 310113 S^S ^CHE 13H2| SI I 21^3 
^ 20 3 LH^a^ 182| M 2 310113 S^S *J01E 1JH21 M 2 21^3^ 2271 SSI 1271 SID. 

g-gtTZ} 213 §3X1 I001IA1, WlOli ^XB 1221 101 g,tf£S 3§5fe SZ^ 213512S 
01£i«j- oj-g =2X1 101 AlgSlOt, ^3X1, 3171 §2| SAl^gOl Xll^fi 5 2iQ. E 23^, SXl^ 

Hi S% s £it ^L'TMVa3 , iiaSfcf l lM%Si S8.VS3 

£101 HHS^ 66, 68s, gg^ ^} ^ 6221 645^E1 CHtFSfe fiBDKL 01l?-1^~ ^EH^ 
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*2£l?il UH a£ICH 2D. 

715 62^ g^oii nes^ 662] bsdii^. E22 s^jh sou 2]sh gs^ 

JflSAi ™§t\~ 17| 70OI *££ICH 2D. E 25CH1 EAIS TO SOI, 171 70 £011 ^2 §2 

xi- looi ^§aoii ckk wioi± 1221 7121 171 70 &qii hhxisd. ^2 §2x1- 1021 21 

^2^ 227h Oil! lOi 171 70CH1 2^£I01 2D. 171 70£, °T2 §2Xf 10 m\ OIEI ^21 4 2 
Q. OB32I 21 ¥2^ 20£, E2 21-0101 72£ IHSS^ 68011 S^SQ. £3 Si-OICH 72^, ° h 2 §2 
XI- 102] 21^2^ 202] S^Qil 2^*!D. 

^9*11 715 62 m\ 7471- HHxi£IDl 2D. §<« 747f SH@S^ 66, 68011 Al E«KI = 21 ^Xl 

spi sishaj, gga 715 62 a nags^ 66, 68^ qiei §gai 4=xis essd. g^s 7471- a si on 

UH*|£I01, 2X^g 6021 fl^Ol STSSQ. 01 2X^§ 60011 Al^, §33 715 622] 2=^ 64£^E1 
□ISOfl ^^t|Oi HH^£! HHSS^ 66, 681, 21^3 £011 S^?A|7l^ EWSA1 Olg^D. 

Ol 2X^g 6001|A1^, 17I 700I «gE|I2. 0| 17| 7001! ^2 §2X1- 102] 712] 1^71- HgEIOl Si 
£H£, §2X1- 102] SEN-§0| 32H 715 62^Ei Ms" HHxlEI7l IB SOL 2^01 SflSWI Sf 
=D. E*h 2§ kE£AI ggj,. 10 oj t 7| 70CH1 HS£ICH, E2 2KJICH 

72011 2^£I01 271 DSH, CHUIS Aflg 2 §01 2tfHXIXI S^Q. 

2x^g eo^, un^awi i eg si- a Qg sx^gii- m\ £i£7i5 #011 ^eich. 2§xi- e^ 5^ 

711 flgtHIK OIEIS* 7£t SS BXWB 60S g^S 74 S fig, £:s:EI7! (in SOL 
Eli£(ref low) tsTfflOII 2]<j| ftlSEIS 201 7^ *j* ¥§££A1 AHi 4 2D. 

2X^g 601 3SXHHI AFSSfe 2?, SX^g 60011 Af§£|~ °>2 g^jXi- 102] 2^ UHi a 19 
Oil mh ±%E]Q\± §2^ Xidi^ ^2^10, ^£EI01^ §2011 2]SH ITS El = ES gSOl ^Xl^l 
Q. ^2 SSXF 102] §|fxf7F i§2] gOISI-Tfl ^Si ^> 271 OH SOIL 2|«l£ 

2F2j ^aig^ gtttl §OI§FCK iol, SX^St S°M01 s h 271§2] i^XF^Ai A^ol-^ i^, g 
3XF2] ^D>4= t:F a F71- ?1XI7I OH^Oll. IdlOll ^1 4 ^^1^ 7^ S^ll 2= 201 

goima-. 

SX^g 601 5171^ AF^^f^ S^, SSXf2] A F7F 71X171 UH^OIL ^S^ltl" HIB-^s" • 

SSi STil E^, ^SXf2] ssxl ^^I7f m$m?\ IB SOIL 2!¥t|^2F2] StMl S 

OlofCK 

iSxfl 715*62011 °T2! §3 XI- 1 01 filSAIH ^ E 26 SI E 27011 EA1S dFSh SOI, 1^2 

^ 66, 682] ^3 CHI E22 S^Xll ^2] ES^g^ 722 ^ )H2] 171 7001 £££101, ^2 S2XI- 
102] 21^2^ 20, 2271- 2JH2] 171 70011 S^Q. EtL £ 28 S £ 29011 EAI2 ^S£^, 19x11 
715 62 ^011 ^2 §2X1- 1001 tfSEIOi, E2^ S*Tfl S2| E2^l^^ ^ ?H2] 171 7001 i 

715 62 m\ ^^£101, E2 21-0101 72011 2]^H g^XF 102] 2I^2R 20, 2221- 
66, 6801 S^SQ. 171 70^ g[g §2X1- 10011 OIEI £2£i01E SQ, 

E 30^ B ^S2] Hlr^tl- 7^0111011 0J1 §2X!-f AfgmQ! Ql 2X!-¥M1 EAI^t 

□ . E 31£ 01 §2X1-2] ^«1 S01^~ ^SEOIQ. E 30 S E 31011 EAIi! 2Xf^M 
s, ^tl E 26 S E 27011 EAI£! 2Xf^gHF HIIHul-OI, 0111 101 E 9011 EA|£I m\ S^ UllOl^ ^ 
M 122] ^ sgofl 2I¥2^ 20, 2271- ^^£1^ ^2 §2X1- 101 Al-^Cfe 201 Q-SD. 

£ 32- S s^2] H^tl 7^0111011 CLfl ° h 2 §2XH A|-§^F01 2X^g£^Al ^§3^ 

AI-QEI^ 1E1°] £fi ^^1 SOj^^ S9E01CK E 33S 01 £2 ^£2] Moll A1-A1EOIQ. E 32 S 
E 33011 EA|£j 2Xf^g 60011 Al^, XlXI^XH^Ai ^em^ 131 715 62 ^011 4;H2] 1§2^ 90, 
92, 94 , 9601 £2£|01 2Q. Ilj2^ 90, 92, 94, 9601!^, ^§2] ^^£^ SIS HH*I£! 57H2] ejjE 
^(land)7(- £^SQ. 131 715 622] £!" S5#01l 71-§ XII 1 2H£^^ EH§2^ 90011 HHxl£l 

01, » 2 ?HE¥ a X1I 5 SHE^ nHS2^ 9201l HHflEIDI, Xil 3 ?HE^^ 1^2^ 94011 WflSIOI. M 
4 SH^fe aHS2^ 96011 HHSSa. ^'S"^^^ E22 S^lf MS«HM 57H2] 2H E ^ ^011 ^££1 
01, 083} 901 HH^£ICH SID. ^11 1 ?HE^01I^ l»2| 171 9801, XII 2 SE^MS 2;H2] 17j 100, 
I027K M 3 ?HE^01l^ 2^H2] 171 104, 10601, 1 4 aHE^M= 2?H2] 171 108, 11001, M 5 2JE¥ 
011^ 17H2] 171 11271- ^^£101 2D. Oil 171 98, 100, 102, 104, 106, 108, 110, 112~, Utg*\tt 
n 4§2] Z^£^ ggs HHi£l01 2D. 

171 98, 100, 102, 104, 106, 108, 110, I12MS, 2T2 §2Xf 10a, 10b, 10c, 1Qd°J 21^2^ 20, 22 
7h w ^§£ICH 2D. Oil ^2 §2X1- 10a~10d0il^, 0111 1CH E 1 a E 2 E^ E 16011 EAIS 
mi tHIOl^ *M 122] °^3(hl 21^2^ 20, 227h ££E! ^2 §2X1- 10OI Alg^Lf. 

171 93; 100, 102, 104, 106, 108, 110, 112^ °T2 §2X^ 10a, 10b, 10c, 1 0dCHI OIEI £2 £101 E 2 
D. Eth 171 98, 100, 102, 104, 106, 108, 110, 112^ fiegS^ 90, 92, 94, 962] 5HE¥ a ^ h 2 
§2X1- 10a~10d2] 21^2^ 20, 22011, 171 98, 100, 102, 104, 106, 108, 110, 1121 E22 
§^1121- l^t!- §^ £r QE 1^2] E2£ S^IS S^I £ 2D. E*L 012= E 32 a E 
33011 EAI2 2X^1 01212] 2X|-^g011E 3SSD. 3 DS£S, ^3x-ll 715 62 ^Oil ^^ ? J(EA|£I 
XI S1)0| HHXISD. 

E 32 a E 33011 EAI2 2X^S^ 60^, E 34011 EAI2 Aj-QEl £EH2J tl^l ^ MQEI£ 1E15 
Al A^SD. 27H£J *L h 2 §2X1- 10a, 10c^ 5]i §2X|-^Ai ^gu^, DE 2;H2] ^2 §2XF 10b, 
10d^ «i §2XfSAl ^§^D. OlE^i- AI-QEI^ IE1011A1, «1 ^2 §2Xf 10b, 10d=, g^Ol 3] 
1 ^2 §2X1- 10a, 10c ^^^£5 ^?ll£!01 2D. 

AKHItt HE12J0U1 ^±1^, §2XF2f SI §2X1- AJ0|2| 8 &f til 01 CD-El- BSSO. E 32 a 
E 33011 EAI9 2X^g 60011X1^, ^2 §2X^ 10a~ 1 OdOil M§£1 ^#4^1 g^t 21^ 

4 2D. HElHsL ° h 2 §2Xf 10a^10d2J lift &m?\, 1EH2] U|^^ gTS §2XH A^ 
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g?2> ti\Rtm. SQ ±$2\ SS7&3 gfillfOI § AKHIS SEW gSSQ. EES', STS S2XI- 
IOa~IOd= SEH2I 32 S2XHHI HISH ^4= » A 371 fflgWI, S5H°1 32 S2XH A«tt 2 

t^u arstrusngnsi?® mM^m^% si lit iss 

SSa'^ftt 18S<fU^5SMff " BS ° m 4 2 " s " IBa ' SS " 2S 3,1 

E 35^ B »™2| b»5lti- ^WIOII [&5 S2»l MgSKDI 2X^g££A1 SfgSfe M AfD 
£1* *fi ^Mt 301^= SSEOICh £ 36£ 01 ?2 gSfl AMEOID. £ 35 S £ 

36011 £A|£j 2X^g£, s§| £ 32 a E 33011 EAIi! SW^SilF UlUtHOI. 32 §2X1- 10a. 10b. 

E 32 a E 33011 EAIi! 2X^g2|- I!*!- Olgl OI^Til SCK 

* 2x^§s, timmm s «^£g 722101 axis, g □§ hh^s ^oiiioii 

Al, 2XWSOI *' *2 01213 722I01E SQ. 

^st> 2f srs sax* iooui=, ^7H3 sraa* u^tm ^st c °s hsopkm s^axi 
°K *47h°i 32*0= i42i s^strai oi mass!- &sas as oiuq. 

sarnies mrassL msmiis^ia* #iyf s 

^ S! 2f 2.^01 SQhE sjQ. 

Shit!" 2f ^3 SSft 100IAIS, SiStt LH^S^ 16, 18 MO I Oil l§ej 2TSSS lOI- HH*IEIXIS, ^ 
£§2| ^2 SI #01 LH^2^ 16, 18 AK3IM HHxIEIOiE SQ. 

^ ^2 §3 XI- IONIAN, il^S^ 20, 22CHI S^S LH¥2^ 16, 1801 H SOPHS S 2 El XI 
Sf, EE LIE tim*\*J 7SMI10HA1 LH¥3^ 16, 1801 SUfflPHS ««5LIXI SWhE 



smAm ftMftKn@ffiMH%^. aims i 

Oltll 20IQ. 
(57) &?2f <34f 

M^*J 1. MS «4ff HiO|£ ¥X|; 

2914* ttflOl^ g*t£g 231 £2 S9l*f MOli *H2| A11S g*f01l 

.711 UHXIS ^^7H2| LH^S^; S 

m\± is ^^j, Ah ? |*j. a^^oj LH^i^on s^aoi hhxis 7a i 21^2^ a n 
2 2i^s^s iimm a^ sra §*wsai. 
^is wioii ^^«5i srsjiitg ssfSHU; 

a^j H2 j ofjjjjgo Af 7) * h Hioii «XB°I AD£ S* p 2S g^SIH; 

2. 1 1^011 °[OiAi, ^j^- LH ^ S ^ lt Ki^M ^A^Oj gAI^ Q. gAlg 

lliwii'- i'll^eV^'^^w*' M 2 2R01 ' 4v;,| * h lill0l ~ as §s 

§^ 4. »| 1*1-011 S!0|Ai, M 1 a fll 2 21^2^01, ^It!- WlOli ^Xl|2| 17H2J SI =3 

Oil §221= 21 1S£S Sfe sra gSXK 

5. SI l*HHI SiOIAI, XIXl^XH a ^ItJ- MOli ¥X»2| A1IS Stfs DKI- ^|?i IWOI± ¥IH 
g §^21 ^1*1- XIXI¥);il2ra AWIM HHSS □ S*h5Kr 21 ^925 §fe 323 §S 

6. m ItHN SiOlAi, ggxfe «|g S§ EES SS*KB: 731 I a SI 2 
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2i*s^s Moii *a»°i w *soud ^it? woi* *ahsj ahs g*ft msi- asae at 
ss£s sfe sra saw. 

tf^t!- 7. All BSKM 201 Ad. Adl 1 5! 1 2 21*3^01 «H*IEI= £M£1 MOli *AH°l =3011 

1 S3i ;S1 11 mVAI 0l B M^, ASS ^VaViS 

Sfe BS». 

i^&^tmiif «yasr » 1 »» *«»■ s ^ u - a = ,i * 

%=i*j 10. n W2i gra saat A»«fe aw§w sioud, 

a^oi tjgaa, ^iti- £§*ahoii 5131 gpist mo\± %w?t g&a^ a 

WlOli *AHi Ill^Sei, £7l?f 715 m HHxIS *J(cap)i Stmfe 211 §323 §i-= sr 

a saw. 

11. All l^2J 2fS S3W§ AlgSltr SWIM SJOJAd , 
3 = q, s^jh^I WlOli *AH71 UHxIEICH, AdO£lt! UE19 »«^£§ HOli *AH 

&7|*J H0|a *AH1 iH^Shd, g7l£> 7I5 feWil UHSIS 31 StfSfe 21 5*J££ Sd= SfS 5 

aw. 

§^ 12. Aflg g**S 3S H0|± "AH; 

#7l*f W0I£ *A»2| AdlS litf£S 2131 £7l£t BilOI± *AI|21 AdlS StfOil ^lSj£ S sjaSI- 
XI HHfli! *40>H2| LH*3^; 3! 

&7l*t H0|± *AH°| 30dE SKJ2| S3 m M, £71*1 «U*3H2l LH*3^0|| g^EICH HHaIS AH 1 

21*3^ si ah 2 21*3^1 stmm sis sra saws*. 

#7|tf a^jyo, m*3^| Ail I aSS g7ltt AH I 21*3^011 S^EIH, #7l*t All 2 21*3^01 UN 
xlEI= W0|± ^MSi |J*g01l£ k§HAl HH^HOt; 

&>-7l£f s^ei LH*3^2J All 2 HIS A^|e| jj 2 2I*3^M S^EIH, £7ltf All 1 2l*3=i0| HH 
*I£IS £71*!- HOli *AH21 S!¥M0IIS kKIXI SMI HHeEIS 211 HS££ SdS 2i3 Saw. 
S^dj- |3. J3| n^Ofl oiOfAd, MOii ^A»°| 21* 153^ g^itf 2|i?a^5» 5tm« §3 

£S ofe 2TS SSXd. 

14. All lltKHI SiOIAd, 4^ H0|i *A»°| 21* ISg ^AlABSg 7SHa| Sfll *S£ 

s sra saw. 

1% ,5 » i^i^fSafid 1 ' " " 2 aw ^- ^ M0,i ™ Lm * m 

M=?*£ 16. Adl HttN StOdAd. «TO All I 3 fl 2 21*3^01, tfTO MOli *A«^ l»S| SI « 
3011 UHxIEl^ 311 i§2g &fe 2da S3». 

17. Adl 1I*H« SlOdAd, HOI ^ * All 71- AdlS g*fl WEd g^H^ 311 §S£g ofe 

sra saw. 

§^ 18. Adl lltfOil 2101 Ad, ^|*t MOli *A»7d SdUSJ gS*g 3J 30IE odU 

si gra^! ui&g*^s stmfe si si= gra saw. 

2 21*3^ AdOIOdl HHSEIS 21 §S£S Sfc S3 S3W. 

gqish 20. AIIS 8WfS ?TS BiOli *AB; ^71*1 IdilOl^ *AH21 AdlS «4?£S 213 S 

sra saw; §j 

aJaI*AI1 31 ^1*1- ffl i0|± ^AH2J AdlS g«f£S 10l± *A»£| S°^*2d tf7|«f XIXI*AH2ra 

AKDIWI HHaIS ^&*AHS a7}*S£SAd. 

&7IS!- (HlOli *AH^ ^4=S°I ^aidlSl 

A^itf aA, B o| oe Si || g o unoii «XH2| Adl5 »V£g S^EIH; 

I^^^Uga^S^pi^ HdlOli *A»°J AdlS BtM ^12j££ 5|25d£S, a^ ha| 
a^ a^2| LH*g^'2J Adl I 3IS ^7lt> Adl 1 2l*a^0|| S^EIH, 6f7l*f All 2 21*3^01 UH 

aas tfwuioi^ *a«sj g*goiis igsm ar?ii hhieich; 
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£?|tf LH^*R2J M 2 HIS £}|*j- x-ii 2 2I^2^CH| S^EIH, £7I*J- fll 1 21^3^01 BH 

x|E|~ £7l*i fl|Q|± £XH2| B^gWI^ kgEIW SMI HH1EIH; 

£7I?J- XiXl^XH^ 1@2 ^(pattern electrode)OI *i££! 19*11 7151 SUMS; 

£7I*J- WIOI± £7I*J 19x11 715 £011 £7I*J- tfS^XNHI filStlOl; 

£7i?j- tuioi^ ^xm ei^ei, £7i*j aaa 715 £011 g« hh»»= 211 is££ *fe sx^ 
i. 

21. AilS ^1 »g miOi^ ^XH; £71*} tHIOI^ ^XH2j M£ St> F £S £7I*J 

woi± ¥xis] «s ^i f oii «s«i££ *\at>m lh*3^: si £7i*i inioi^jf xn 

£2 £0L £71*! ^7H2| LH^S^Ofl S^EMi HHxIS XII 1 21^2^ 3 XII 2 21^3^1, 

XIXI^XH 3 £71*!" IHIOI± ^XH^J A1IS g**£S £7|*J HQI£ ^XH2J £71*! X|Xl^XH^2J 

AF0ICH1 HHxI^I g&WJt 5t»fe 

£71*!- iHIOli ^XH~ §^#2J °^Jil|| 5*»HS; 

£7|*! **£W2J SfgaSS £71*! HOI± ^XH2J AIIS ^*f££ ^EIH; 

£71*! ^£7H2| LH*23S £71*! M0\± ^XH^I Ail 5 StflHI *J!3££ S|iMtE*, £7|*! 

21 asasg ssoii hhxieih; 

£7!*! ^4=7H£J LH^2^2j XII I Hi£ £71*2 Xil 1 21*2^01! S^EIH, £71*! XII 2 21^2^01 HH 
»EI = £71*1 HflQI£ ¥XH B¥£Gil£ kt&IXI SMI HHeEIDI ; 

£7|*! §I40H2| LH^2^2j Xil 2 HIS £71*! Xil 2 21^2^011 S^EIH, £?lt! Xil 1 21^2^01 HH 
«EI= £71*! MQ\± ^XH2J S^gOII^ k^EIXI SMI tJH^tlH; 

£71*! XlXl^XH^ SH@2^0I *J2£! 19x11 7151 5*»tH3l; 

£7|*! MOI± ^X8^ £71*! 12 ill 715 £011 £71*!" g§WX10J 2j*H ^SEIffl; 

£71*! tHIOl^ ^XHl SmmEl, £71*! 19x11 715 £(HI St HH*l«fe 21 13££ ACEI 
fj BE). 
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